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Nutrient Timing 

Nutritional strategy in wtiicti precise amounts 
of nutrients are delivered at precise time 

points, relative to exercise, in order to 
enhance performance or training effects. 




What does Nutrient Timing IVIean? 

• Nutrition before Training &Competition 

• Nutrition during Training & Competition 

• Nutrition immediateiy/shortiy after exercise 

One Day = 24 liours! 

Training might only be 10% or less of total day! 

• Nutrition hours after exercise 

• Nutrition before bed (nocturnal nutrition) 

• Nutrition first thing in the morning 



What does Nutrient Timing Mean? 



1 Pre-workou 
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Exercise 
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If the answer is YES to some, many or all of the 
above: 

What? 

How much? 

Who? 

Factors? 

Considerations? 



Carb/HyO^ 

BCAA 
L-arginine 
Creatine 



Carb/Hp* Carb/HyO^ 
BCAA 
Whey protein 
Creatine 



Carbohydrate 
Protein 



• 8-10 oz. ffuid with 14 q glucose 
and/or maltodextrin 



What does Nutrient Timing Mean? 



The Science of Split Doses 
Calories 
Carbs 
Protein 
BCAAs 

Specialized Fats 
Creatine 
P-Alanine 
HMB 
Others 



Morning 



Evening 



03 
BCAA 
Creatine 
p-alanine 



p-alanine 
Creatine 
BCAA 
03 



Noon 



03 

BCAA 
Creatine 
P-alanine 



P-alanine 
Creatine 
BCAA 
03 



Late 

Afternoon 



Food vs Supplements 



Food 1st 

• Food can provide all of necessary 
nutrients to optimize performance 

- Protein, carbohydrates, BCAAs, 
creatine, P-alanine, HMB, carnitine, 
EPA (20:5 a)-3), caffeine 

- DSHEA is based on naturally occurring 
elements, molecules and compounds 

Supplements 2nd 

• Can diet provide the optimal 
(efficacious) levels? 

- Multiple grams -creatine, P-alanine, 
cjo-3s, etc 

• Can diet strategically deliver key 
nutrients without excessive volume, 
calories and non-targeted nutrients 



Goodbye Pyramid Hello My Plate 




The History of Nutrient Timing 
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Mid-Late 20*^ Century Nutrient Timing 



• Focused on During 

Gatorade - 8 ounce serving 
50 calories 
0 fat calories 
0 granns of fat 
llOnng of sodiunn 
30mg of potassium 
14 granns of carbohydrates 
14 grams of sugar 
0 grams of protein. 



GatxNcKkf. 
You doift have 
tobeaproto 
love it. 
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TIm thirst qwtficher 
•f the Professiorvalf 



Gatorade, the big-thirst quencher for active people 



latonide , 




The History of Nutrient Timing 



Doesn't Really Matter 



-M- 



Really 
Matters 



Doesn't Really Matter 



Sleep 



Exerci 
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Sleep 



Exerci 



Really 
Matters 



Sleep 



Q SERIES 



G Series fuels your body before, durin 
competition. Be fueled to achieve your fc 
this r\ew line of products . 





DURING 
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01 PRIME - POUCH 

ENERGY TO FUEL ATHLETES 



Your game is a product of preparation. Its the 
culmination of every hour sacrificed. Before you hit 
the weights or take the field, give your body the 
energy It needs to help realize its full potential. 01 
Prime: own the first move. 





mount Per Serving 



Calorie* 100 



Calories from Fat 0- 




% Daily Valu9« 


Total 


Fat Og 


□% 




rartccl Fat Qg 


0% 


Trar^ Fat Cfg 



Cholesterol Qmg 



Sodium HOmg 



Potassium 35mg 



Total Caii)*:^Gg 



Dia-tary Fiber Og 



Protein Og 



Vitamin A 



Vftmnin Q 



Calcium 

Iron 

Niacin 
Vitamin Bfi 
Pantathanic Acid 



02 PERFORM 



HYDRATION TO HELP REPLACE 



WHAT YOU SWEAT OUT 



□RIGIMAL G > 



In the heat of battle* your body bums through more 
tfian water. Replenish, refuel and restore to keep 
outworking your competition from the first move to 
the final second. 02 Perform: seize every advantage. 




ELECTROLYTES 



Nutrition Facts 

Serving Size 8 fl oz (Z40 mL} 
Servings Per Container 4 

Amoynt Per Ssrvittg 



Calories 20 



%I>ailv Valui 



Total Fat 0^ 



Sodium HOrng 



Potassium SOnng 
Total Cartas 5g 

Sugars 5 9 

Protein Og 




ALjiorie low calorie 
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HYDRATION TO HELP REPLACE 
WHAT YOU SWEAT OUT 



Half the calories, all the G. Formulated to fuel 
lighter practices and off-day training. G2 replaces 
what you sweat out with the same electrolyte- 
charged hydration of Original Gatorade and only 
half the calories. 




MR ^ 

IGi Ira BSI 



NATIONAL ~ 

RECOVERY 
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G SERIES 

03 RECOVER - SHAKE 

PROTEIN TO HELP REBUILD MUSCLES 

Leaving it all on the fie^d is just the beginning. After 
competition, give your muscles what they need to 
start recovering to help you get more out of 
everything you do. AJl new 03 Recover Shake: 
competition doesn't stop. 



Skeletal Muscle 
72-73% H2O 

20-22% 
protein 

>80% protein 
(dry weight) 

Contractile 
proteins 

Enzymes and 
other proteins 
(e.g. collagen) 

Protein 
Turnover 

Metabolic 
Monster 




Latissimus dorsi 
Extenscfs of the hand 



Semitendinceus 
Vastus lateralis - 
Rectus femoris - 




I 



Sternocleidomastoid 



Pectoralis major 
Serratus anterior 
External oblique 
Thenar muscles 
Rectus abdominis 

Tensor fasciae latae 
Gluteus maxmus 

lliotbialtract 

Sartorius 
Quadriceps 

Biceps femoris 
(hamstrings) 

Gastrc»cnemius 

Tendo 
calcaneus 
(Achilles tendon) 



EXERCISE P/P/R 



Pre- 
Exercise 



Exercise 



Post- 
Exercise 




GLUT4 (insulin/exercise), GLUTl (basal needs) and GluT5 (fructose) 



Protein Manufacturing 



pyira nsciiption 



DNA 



tRKA 

amino acids 




DNA (the blueprint) 



mRNA (the message) 



Ribosomes (the 

manufacturing site) 
Protein (the product) 



Protein synthesis 



PRE-PERFORMANCE 



Nutrient Infusion into bloodstream: 

• Normal and augmented physiological response and 
uptake in muscle: 

• Energy substrates (blood, intramuscular pool and 
storage) 

• Building blocks of structural/functional components 

• Metabolic support molecules 

• Buffers and precursors 



CNS stimulation: 

• Energy 

• Focus 

• Intensity 



PERFORMANCE 



Mechanical Contraction 

• Deformation of myofibers 

Energy Depletion 

• Glycogen 

Hormonal Modifications 



1 




Immune Response 
• Inflammation 



"A 



Lactate 



Diet 

Diet, 

Adipose Tissue 



-> FFA 



Diet, 
Liver 



Glucose 



-►AA 



Circulation \/ 



Glucose 



Glycogen 



Glucose-6-P / 
/ 



Lactate < ► Pyruvate 



KEY 

FFA = Free Fatty Acid 

AA = Amino Acid 

TG = Triglyceride 

CK = Creatine Kinase 

P-ox = beta-oxidation 

■ = Electron Transport Chain 

P = Phosphate Group 




Skeletal 
Muscle 
Cells 



Enzymes, 
structural & 
Transport 
Proteins, etc 



Muscle Contraction 



(Contractile Proteins) 



Energy Contribution During Tliree Bouts of Maximal lsol<inetic Cycling 
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Glycogen 

Creatine 

Phosphate 

Aerobic 



1st Bout 



2nd Bout 



3rd Bout 



o 30s maximal isokinetic cycling at 100 rpm 
o 4 minutes of rest in between 



Spriet et al J. Appl. Physiol. 66:8-13, 1989 



Submaximal Time till Exhaustion 




0 50 100 150 200 

time 



Starting w/ more glycogen 



Berstrom et al, Acta Physiol Scand 71:140-150, 1967. 
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■ Muscle Glycogen 

■ Muscle TG 

□ Plasma FFA 

□ Plasma Glucose 



25% V02max 65% V02max 85% V02max 
Exercise Intensity 



Romjin et al, Am J. Phya 265:B80-E391 , 1 993. 




TIME (hours) 

* Endurance Athletes 

• sport drink is important as late carbohydrate source 

* Intermittent Athletes (soccer, football) 

• sport drink can help maintain glycogen stores longer 



Comparison of Carbohydrate and Protein Content of Common 

Commercially Available Sport Drinks 



Ingredients perSoz. 


Carbohydrate 
Content 


Carbs 


Protein 


Calories 


Sodium 


Potassium 


Other Nutrients 


Caffeine 


Accelerade' (RTD) 


6% 


15 g 


4g 


80 


120 mg 


15 mg 


Vitamin E, Calcium 


0 mg 


Amino Vital Endurance® (RTD) 


5.5% 


13 g 


2.4 g 


40 


110 mg 


35 mg 


X/Itomln C* IV/lcio'nocIi 1 m 
viidiiiiii \.tf ividgi icdiu 1 1 1/ 

Calcium 


0 mg 


Cytomax® Performance Plus 
RTD 


5% 


13 g 


Og 


50 


55 mg 


30 mg 


MCT, Vitamin C, 
Chromium, 


0 mg 


Gatorade G®02 Perform 


6% 


14 g 


Og 


50 


110 mg 


30 mg 




Omg 


Gatorade G®02 Endurance 
Formula 


6% 


14 g 


Og 


50 


200 mg 


90 mg 




0 mg 




















neea rerTorrnance 


CO/ 


l3g 


<1 g 


du 


20 mg 


13 mg 


Vitamin B6, Calcium, 
Chromium, Magnesium, 
Manganese Tyrosine, 
Carnosine, Glycine 


0 mg 


Powerade I0N4^ 


6% 


14 g 


Og 


50 


100 mg 


25 mg 


Vitamin B3, B6 and 812, 
Calcium, Magnesium 


0 mg 


Vitargo S2 (RTM) 


10% 


23 g 


Og 


90 


0 mg 


0 mg 




Omg 



Amino Vital is a registered trademark of Ajinomoto. 

Cytomax is a registered trademark of Cytosport, Inc. 

Gatorade and Propel are registered trademarks of Stokely-Van Camp, Inc. 

Heed is a registered trademark of Hammer Nutrition, Inc. 

Powerade is a registered trademark of the Coca-Cola Company. 

Propel is a registered trademark of PepsiCo. 

Vitargo is a registered trademark of SweCarb 
Accelerade is a registered trademark of Mott's LLP. 



Post Exercise 



o Protein Synthesis Augmentation 
Maximization 

o Protein Kinase B - mTOR pathway 
o AMPK pathway 
o MARK pathway 

o Protein Breakdown Minimization 

o FOXO -> Ubiquitin ligases 

o Recover energy Stores 

o Glycogen 
o Fat 

o Amino acid Pool 

o Reset pH and redox balance 

o Manage damaged structural 
components 

o Re-establish mineral balance and 
compartmentalization 



Resistance Exercise 



Muscle 

Contraction 



m 



Hormonal 
odifications 



Immunologica 
Actions 



imilMiirsiailiaiMfUllPllliT:^ 



Pathwavs/Svstems 



Satellite Cells 
Proliferation & 
QiffttSABtiation 



I^Muscle Protein vJ/Muscle Protein I^Satellite Cells ' 
Synthesis Breakdown Fuse w Mvofibers 



JL 



JL 



Zl 



Muscle Growth 



TfSTOSTeKONE 




Hormonal Changes During Exercise 

^Testosterone 
^Growth Hormone 
1^IGF-1 



The History of Nutrient Timing 



Doesn't Really Matter 
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Sleep 



Exerci 
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Sleep 



Nutrients Timing Target 
Nutrient Examples 



Before Exercise (Pre) 



Energy Nutrient for 
Performance (e.g. CHO, 
MCT, PRO, BCAA/EAA) 



Physiological 
Performance Support 
(e.g. p-alanine, AntiOx, 
B-Vits, 03FA, carnitine, 
FER) 



Mental/Cognitive 
Impact (e.g. Caffeine 
ingredients. Taurine, 
Glucuronolactone 
Citicholine ) 



During Exercise (Peri) 



Energy Nutrient for 
Performance (e.g. CHO, 
MCT, BCAA, PRO) 



Physiological 
Performance Support 
(e.g. B-vitamins, 
AntiOx, Carnitine, FER) 



Mental/Cognitive 
Impact (e.g. Caffeine 
ingredients) 



After Exercise (Post) 



Muscle protein support 
(PRO, BCAA/EAA,, 
CHO, Creatine) 

Glycogen Recovery 
(e.g. CHO, PRO) 



Repair/Recovery 
Support (e.g. B-Vits, 
AntiOx) 



Rehydration Support 
(e.g. Recovery 
CHO/FER, glycerol) 



Note: Before Exercise = <60 minutes prior to exercise; During Exercise = Onset/During training or competition, After Exercise = 30-60 
minutes after completion and/or throughout the day after intense training or competition, CHO = Carbohydrate, PRO = Protein, BCAA 
= Branched Chain Amino Acids, EAA = Essential Amino Acids, AntiOx = Antioxidants, 03FA = OmegaS Fatty Acids, MCT = Medium 
Chain Triglycerides, FER = Fluid & Electrolyte Replacement. 



Classic Study: Nutrient Timing 
Improves Muscle Hypertrophy 




Cribb & Hayes (2006). MSSE 38(11): 
1918-1925. 



^ 23 males completed a 10-wk RT 
program. 

^ /vn^T group consumed 
their ''meaP' immediately before 
and after RT 

<^ M()]< took the same meal 
before breakfast and sleep. 

^ Meal -32g PRO, 34 g CHO, < 
0.4 g FAT, and5.6gCr. 



Classic Study: Nutrient Timing 
Improves Muscular Strength 




Cribb & Hayes (2006). MSSE 38(11): 
1918-1925. 



^ The group also 

demonstrated 
in: 

^ of Ila and IIx muscle fibers 
® content 
^ and total creatine content 
® Muscle glycogen content 

The design of this study is 
particularly noteworthy as it 
applies to a wide sector of 
individuals engaged in RT. 



Eat/Drink Before the Sweat Dries! 




(Adapted from Ivy & Portman, 2004) 




• A bout of intense resistance training can endure for 24 hours or greater 

• probably greater turnover in novice vs. trained individuals 

• How can we maximize protein synthesis (FSR) & minimize breakdown (FBR) 



Pre vs. Post 




ich is more important? 



study Protocol 



Muscle Biopsies 



^ AV Blood Sampling 



Pre-ExAAC Post-Ex AAC 
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— ring - Phe 
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-60 



60 



120 




1 



Tipton K D et al. Am J Physiol Endocrinoi Metab 2001 ;281 :E197-E206 

©2001 by American Physiological Society 



AMERICAN JOURNAL OF PHYSIOLOGY 

Endocrinology and Metabolism 



Arterial and venous phenylalanine concentrations over time for PRE trial (EAC before 
exercise, top) and POST trial (EAC after exercise, bottom). "Significantly different from 

resting levels (time -55), P < 0.05. 




^^60 0 60 120 

Time from End of Exercise 




— T 1 1 1 

-60 0 60 120 

Time from End of Exercise 



Tipton K D at al. Am J Physiol Endocrinol Metab 2001 ;281 :E197-E206 

©2001 by American Physiological Society 



AWEftlCAN JOUftNAL OF PHySIOLOGY 

Endocrinology and Metabolism 





Post Exercise: 
Carbohydrate - 
Protein (EAA) - 



reduces MPB 
heiglntens MPS 



The History of Nutrient Timing 
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Nutrient Timing Around Exercise 



PRE-EXERCISE 

• Glycogen stores are limited and depend largely on the nutritional status and the 
intensity and training level of the athlete. 

• Endogenous glycogen stores during moderate to high intensity levels (65 - 85% 
V02max) of exercise may only last from 90 min to 3 h . Exercise intensity, pace and 
work output decrease as glycogen levels diminish. 

• Depletion of glycogen is associated with increased levels of muscle tissue 
breakdown and suppression of the immune system. 



• Maximal endogenous glycogen stores are best promoted by following a high- 
glycemic, high-CHO diet (600 - 1000 grams or ~8 - 10 g/kg/d). 



Nutrient Timing Around Exercise 



PRE-EXERCISE 

• The optimal CHO and PRO content of a pre-exercise meal is dependent upon a 
number of factors including exercise duration and fitness level, but general 
guidelines recommend ingestion of 1 - 2 grams CHO/kg and 0.15 -0.25 grams 
PRO/kg 3-4 hours before competition. 

• Pre-exercise ingestion of essential amino acids or PRO alone increases muscle 
protein synthesis. In addition, ingesting PRO + CHO pre-exercise lias been sliown 
to produce significantly greater levels of muscle protein synthesis. 

• Regular ingestion of various PRO sources in conjunction with CHO stimulates 
greater increases in strength and favorably impacts body composition when 
compared to CHO alone. 



Nutrient Timing Around Exercise 

DURING EXERCISE 

• CHO availability during exercise and nnuscle glycogen levels are major 
determinants of endurance performance. CHO administration becomes even more 
important when muscle glycogen levels are low at the onset of exercise 

• As exercise duration increases beyond 60 min, exogenous sources of CHO become 
important to maintain blood glucose and muscle glycogen stores. This CHO source 
should supply 30 - 60 grams of CHO per hour and can typically be delivered by 
drinking 1-2 cups of a 6 -8% CHO solution (8 - 16 fluid ounces) every 10 - 15 
minutes . 

• Mixing different forms of CHO has been shown to increase muscle CHO oxidation 
from 1.0 g CHO/min to levels ranging from 1.2 g - 1.75 g CHO/min; an effect which 
is associated with an improvement in time trial performance. 



Nutrient Timing Around Exercise 



DURING EXERCISE 

• Glucose, fructose, sucrose and maltodextrin can be used in combination, but large 
amounts of fructose are not recommended due to the greater likelihood of 
gastrointestinal problems. 

• The addition of PRO to CHO at a ratio of 3 - 4:1 (CHO:PRO) has been shown to 
increase endurance performance during both acute exercise and subsequent bouts 
of endurance exercise. 

• Ingesting CHO alone, or in combination with PRO, during resistance exercise 
increases muscle glycogen stores, offsets muscle damage, and facilitates greater 
training adaptations after acute and prolonged periods of resistance training . 



Nutrient Timing Around Exercise 



POST EXERCISE 

• Post-exercise (within 30 minutes) consumption of CHO at liigli dosages and at 8 - 
10 g CHO/l<g/day has been shown to maximally stimulate muscle glycogen re- 
synthesis. 

• Adding PRO to CHO at a ratio of approximately 3: 1 (CHO: PRO) has been shown to 
stimulate glycogen re-synthesis to a greater extent. 

• Post-exercise ingestion (immediately after through 3 hours post) of amino acids, 
primarily EAAs, have been shown to stimulate robust increases in muscle PRO 
synthesis. The addition of CHO may increase PRO synthesis even more, while pre- 
exercise consumption may result in the best response of all. 



Nutrient Timing Around Exercise 




POST EXERCISE 

• During prolonged resistance training, post-exercise consumption of CHO + 
PRO supplements in varying amounts have been shown to stimulate 
improvements in strength and body composition when compared to 
control, placebo, or CHO-only conditions. 




• The addition of Creatine (0.6-0.1 g Creatine/kg/day) to a CHO + PRO 
supplement may facilitate even greater adaptations to resistance training. 




SLEEP has long been associated with rest, repair, 
recovery operations 



Is SLEEP Nutrition critical for maximal performance 
adaptation benefit associated with training? 

Protein is effectively digested and absorbed and 
stimulates MPS during sleep (Res et al MSSE 44(8): 
1560-9, 2012; Groen et al AJP-EM 302(1): E52-60, 
2012) 




SLEEP ROW 





HOW MUCH 

TYPES 

TIMING 

COMBINATIONS 



N 




Protein Recommendations 



Muscle Protein Synthetic Rate (arbitrary units) 



50 



40 



30 



20 



10 



0 



SirenRth Athlete 




" O 

Endurance Athlete 




Sedentary Individual 



rent KDA RDA 
RDA forKA? for SA? 



Ijemnn (1<»8l 



0.5 1.0 1.5 2.0 2.5 
Daily Protein Intake (g/kfj) 



50 



40 



30 



20 



10 



0 



Not sensitive to timing 



PROTEIN PARTITIONING (150g/day) 

■ % DAILY PROTEIN ■ PROTEIN (g) 

37.5 




Waking Meal Mid-Morning Lunch Pre/Post Dinner Evening 



PROTEIN SPEED 



Res et al MSSE 44(8): 1560-9, 2012 
Res Training + Post 20g PRO /60g CHO 
30 min before sleep: 40g casein or place 
Mixed MPS: 22% higher in PM Casein 



Branched Chain Amino Acids 



0 

H2N CH C OH 

CH2 

CH CH3 

CH3 

leucine 



0 

H2N CH — c OH 

CH — CH3 

CH2 
CH3 

isoleucine 



0 

H2N CH — c 

CH — CI 

CH3 
valine 



Increasing awareness of daily needs (>12 g) 

3g noted as key level of leucine to stimulate MPS 



Research 

Research has not been supportive of BCAA supplementation improving 
performance and reducing central fatigue 

• incremental cycling effort till exhaustion (Vanier et al, Eur J AppI Physiol 
Occup Physiol 69(1):26-31, 1994) 

• 75% V02max in trained cyclists (Blomstrand et al, Acta Physiol Scand 
153(2)87-96, 1995) 

• Tryptophan or BCAA and 75% max cycling power till exhaustion (van Hall 
et al, J Physiol 486(Pt3):789-94, 1995) 

Research has suggested other effects in athletes 
BCAA may limit MPB and promote greater retention or gains of FFM 
glutamine reductions (and IL-1) following exhaustive exercise (Candeloro et 
al Minerva Endocrinol 1995, 20(4):217-23) 



• BCAA reduced plasma markers of tissue damage following endurance 
exercise (Coombes et al, J Sport Med Phys Fitn 40(3):240-6, 2000) 



Howatson et al. Journal of the International Society of Sports Nutrition 201 2, 9:20 
httpy/www.jissn.com/conte nt/9/1 /20 



lissn 



RESEARCH ARTICLE Open Access 



Exercise-induced muscle damage is reduced in 
resistance-trained males by branched chain 
amino acids: a randomized, double-blind, placebo 
controlled study 

Glyn Howatson''^', Michael Hoad^ Stuart Goodall\ Jamie Tallent\ Phillip G Bell^ and Duncan N French^ 



Participant 
Recruitment (n=12) 

Randomized to 
Groups (n=12) 



1 


f 


1 


f 


BCAA 




Placebo 


(n=6) 




(n=6) 



Supplement: 20 g - 2:1:1 daily for 7 days 
Training session with additional 20 g pre/post 
Measures for ensuing 4 days (with supplementation) 




Time 




p70S6K 4E-BP1 elF4G 



t muscle protein synthesis 



Leucine 




^^^Q (a) Leucine percent of protein sources, (b) Amount of protein needed from various sources to meet 3 g of leucine. 
Wilson et al. Strength & Conditioning Journal 34(4): 34-48, 2012 



Figure. 



PeptoPro 



Casein hydrolysate 
Short-chain peptide delivery system 
Designed for faster absorption 
~85% protein - rich in small peptides 

- ~7.5% is free amino acids 

- ~8.5% is dipeptides 

- ~39% is tripeptides. 



PeptoPro 

When do you have to take PeptoPro®? 

• PeptoPro® can be taken prior to exercise (e.g. as 350- 
500 ml of a 1% protein drink) to stimulate muscle 
protein synthesis. 

• PeptoPro® can be taken during exercise (e.g. regularly 
sipping a 1-2% protein drink) to reduce the muscle 
protein breakdown that normally occurs during 
exercise, and to increase its synthesis. 

• PeptoPro® can be taken directly after exercise (e.g. as 
350-500 ml of a 2-4% protein drink) to rapidly restore 
muscle glycogen stores as well as enhance muscle 
protein synthesis. 




CARBOHYDRATES 



HOW MUCH 



TYPES 



TIMING 



COMBINATIONS 



1 




Relative Properties of Different Carbohydrates 



Carbohydrate Type ■ 


Molecular 


Digestibility/ 


Glycemic 


Insulinemic 




Size* 


Absorption** 


Effect* 


Effect* 


^Glucose fnPYtrn«;p^ 


Very Small 


Fast 


High 


High 


pructos^^^^^^^H 


Very Small 


Very Slow 


Very Low 


Very Low 


^Sucrose^^^^^^^l 


Very Small 


Moderate 


Moderate 


Moderate 


Corn Sym^^^H^H 


Medium 


Fast 


High 


High 


High Fructose Corn ■ 
Syrup (MFCS)*** 


Medium 


Moderate 


Moderate 


Moderate 


Maltodextrin ^^^B 


Medium 


Fast 


High 


High 


Waxy Maize Starch ^ 
jWMS) ^^^^J 


Large 


Slow 


Low 


Low 


|vitargo® 


Very Large 


Very Fast 


Very High 


Very High 


Amvlose ^^^^^^M 


Large 


Very Slow 


Very Low 


Very Low 



* Due to limitations in research data availability and industry information some of the values on this table are based on estimations. 
Also, these properties are based on independent effect. Properties can be modified when integrated into more complex food and 
supplement formulations. 

**Assumes similar absorption rates of post-digestion glucose. Fructose will be absorbed by a slower process than glucose. 
***Assumes commonly used HFCS-55 (55% fructose) 
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Improved Ga?inc Empt\ me Rate in Himians of a Unique Glucose Pohmer 
with Gel-forming Properties 




INSIDE 

^ Fastest Musc/e Fuel 



Maltodextrin + Sugars 



Time (First 10 minutes after 75 g Carb Dose) 



Refererence: Leiper ef a/. Scand J Gastroenterol, 2000. 




I • I • I « I ' I 

0 30 60 90 120 

Time (Minutes after 100 g Carb Dose, 
Post-Exhaustive Exercise) 

Refererence: Stephens et al. J SfXfiis Sc/, 2008. 




Time (First 2 hours after Exhaustive Exercise) 

Refererence: Aulin etal. Eur J AppI Physiol, 2000. 



Glycemic Index and Load Levels 



Level 


Glycemic 
Index 


Glycemic 
Load 


Glycemic 
Load/Day 


Low 


55 or less 


10 or less 


Less than 80 


Medium 


56 to 69 


11 to 19 


80 to 120 


High 


70 or more 


20 or more 


More than 
120 



Glycemic Index and Load Levels 



Food 


Glycemic 


Glycemic 


Food 


Glycemic 


Glycemic 




Index 


Load 




Index 


Load 


All-bran cereal 


42 


8 


Peanuts 


14 


1 


Apple juice 


40 


11 


Pears 


38 


4 


Apples 


38 


6 


Pineapple 


59 


7 


Bananas 


52 


12 


Pinto beans 


39 


10 


Beets 


64 


5 


Popcorn 


72 


8 


Buckwheat 


54 


16 


Potatoes (New) 


57 


12 


Cantaloupe 


65 


4 


Potatoes (Russet, 


85 


26 








Baked) 






Carrots 


47 


3 


Rice, White 


64 


23 


Cherrios Cereal 


74 


15 


Rice, Wild 


57 


18 


Lorn riaKes Lereai 




O 1 


bouraougn wneai 


C/l 
DH 


Id 








bread 






LOUSCOUS 




Zo 


opagneiii 




in 

ZX) 


Fettucine 


40 


18 


Strawberries 


40 


1 


Grapes 


46 


8 


Sucrose (table sugar) 


68 


7 


Green peas 


48 


3 


Shredded Wheat 












Cereal 






Kidney beans 


28 


7 


Sweet corn 


54 


9 


Life cereal 


66 


16 


Sweet potatoes 


61 


17 


Linguine 


52 


23 


Watermelon 


72 


4 


Macaroni 


47 


23 


Whole wheat flour 


71 


9 








bread 








caffeine 



CAFFEINE PRE-EXERCISE 

• Caffeine is effective for enhancing sport performance in trained athletes when 
consumed in low-to-moderate dosages (~3-6 mg/kg). 

• Caffeine exerts a greater ergogenic effect when consumed in an anhydrous state 

• Caffeine has been shown to enhance vigilance during bouts of extended exhaustive 
exercise, as well as periods of sustained sleep deprivation. 

• Caffeine is ergogenic for sustained maximal endurance exercise and has been shown 
to be highly effective for time-trial performance. 

• Caffeine supplementation is beneficial for high-intensity exercise. 

• The literature is equivocal on caffeine's benefit in strength-power performance. 
CAFFEINE POST-EXERCISE 

• Some support that caffeine post-training supports glycogen recovery 
GENERAL 

• The scientific literature does not support caffeine induced dieresis during exercise or 
any harmful change in fluid balance that would negatively affect performance 
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creatine 






Supplement Facts 

Serving Size: 5 g (1 heaping teaspoon) 
Servings Per Container: 220 




Amount Per Serving 




Creatine Monohydrate 5000 mg * 




■ Daily Value not estab' sheo 



Creatine 

• Good evidence that creatine supplementation increases muscle size, and body 
weight and lean body mass and strength in adaptive scenarios 

• Creatine most applied to sprint & high power bouts 

• Loading dose 20-25 g/d (5-7 days) then maintenance 5g/d based upon research 

(Hultman etal, J AppI Physiol 81(1)232-7, 1996) 

• Increase muscle creatine up to 20% with either loading/maintenance or just 

maintenance dosing (Hultman et al, J AppI Physiol 81(1)232-7, 1996; Voiek et al, MSSE 31(8):1147-56,1999) 

• Carnivorus diet already has 1-3 g/d 

• Athletes need to experiment (especially sprinters & volleyball, baseball, 
volleyball and football players 

• Generally regarded as safe via retrospective studies. Found to not change 

cardiac S/F (Wildman etal J Nutraceuticals Funct Foods 2006) 

• Recommended 0.06 - 0.08 g/kg BW -> 5-6 g/day (Me) 

• Split dosing is now recommended 
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HMB 



OH 



b-hydroxy-b-methylbutyrate 



Leucine derivative 

Supplements provided at 1-3 gram/day 
Can enhance LBM and strength 



Beta Alanine 
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Nissen et al, J AppI Physiol 81:2095-2104, 1996 
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Nissen et al, J AppI Physiol 81:2095-2104, 1996 
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Nissen et al, J AppI Physiol 81:2095-2104, 1996 
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capric acid 




lauric acid 



Medium Chain Triglycerides 
•contain MCFA which do not require carnitine transport system 

• MCFA are used for energy during exercise 

• does not enhance performance 



Research 

•MCT did not improve 100-km TT versus carbohydrate (Angus et al, J AppI 
Physiol 88(l):113-9,2000) 

•MCT did not improve performance in 2 hour cycling bout at 63% V02max 
followed by a 40-km TT (Horowitz et al, J AppI Physiol 88(l):219-25,2000) 

• potential for diarrhea and Gl discomfort exist (Jeukendrup et al, AJCN 
67(3):397-404, 1998) 
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CH 



C 



OH 



Purported Mechanism(s) 



CH2 



• involvement in urea 
formation 



C 



O 



• glycogen sparing as Carbon 
skeleton is OAA 



OH 

aspartic acid 

• 6 g of Asp for 24-hours did not improve cycling performance or ammonia levels 
(Maughan and Sadler, Int J Sport Med 4:119-23, 1983) 

• 24-h of Asp did not effect NH4+ levels during/after resistance training (Tuttle et 
al, Int J Sport Nutr 5(2):102-9 1995) 

• 15 g of Asp/Arg for 14 days failed to change RER, FFA, lactate or ammonia during 
and after marathon (Colombani et al Eur J Nutr 38(6):263-70, 1999) 



Purported to reduce Central Fatigue in endurance sports and 
possibly be immunoprotective 

• serotonin effect 

• decreases the reduction of glutamine typically observed in 
endurance sports 



Tryptophan 



serotonin 



ii BCAA 




BCAA 



